Trust is an increasingly important factor in the virtual communities (VCs) 
Introduction
The development of both the Internet and Web 2.0 have changed the way that organizations operate, which include the rise of e-commerce and online gaming platforms. The profits generated by the online gaming alone have more than US $ 2.1 billions (Lehdonvirta, 2009) . Market research conducted by the iResearch Consulting Group, a marketing research Chinese firm, stated that 45.3% of China's virtual communities (VCs) emerged in (iRsearch, 2007 . The role of VCs is not only a platform for gaming but social interactions, since web users express themselves, interact with each other, find partners for missions, form clans to protect themselves against enemies and eventually establish their social networks. These VCs can develop into ecommerce sites with a Consumer-to-Consumer (C2C) model. According to iResearch (2007 b) , these VCs can be known as e-Commerce oriented Social Networks (ESNs), which involves transactions by VC members and has been developed into an emerging business model in China. ESNs are considered promising by practitioners and researchers for reasons as follows. First, VCs appeal to a large number of online users due to their interactivity, openness and the ability to connect many others with similar interests. In countries like China, not all the voices can be heard, VCs provide platforms for online users to share and discuss games of interest. There is an estimate of 500 million VC users by the end of 2013 (Fotis, Buhalis and Rossides, 2011) . Second, VCs help companies execute their targeted marketing campaigns since VC forums attract people with similar interests and passion. Third, Bughin and Zeisser (2001) and iResearch (2007 a; 2012) assert that there is a higher customer conversation rate than other similar businesses such as portals, information service providers and content providers. Additionally, activities organized for VC members can help improve the customer loyalty.
There are companies that provide existing VC customers the platform for transactions. These include buying or selling products or services, or improvement of existing transaction services for VC customers. iRsearch (2008) assert that C2C type of ecommerce has accounted to 93% of all the internet transactions in 2008. Additionally, there are four active C2C platforms in China that works for gaming communities, including Taobao (part of Alibaba), TOM and eBay, PaiPai (provided by Tencent) and Baidu. The percentage of their market dominance and details of each service provider is presented in technical reports by iResearch (2007 a; 2007 b; 2012) . All the major VCs in China offer links and services to these four major service providers, who rely heavily on VC members to communicate and share the knowledge between members. The operational team of the VCs and the dynamic interactions between members also encourage members themselves to take part in C2C transactions (iResearch 2007 a; 2012 a; Lu and Zhou, 2007) . Lu and Zhou (2007) state that no previous work has empirically tested the relationship between VCs and C2C e-commerce, and thus finding out factors contributing to the successful delivery between VCs and C2C e-commerce.
C2C platforms require members to communicate effectively in VCs and convince VC members to become C2C buyers and sellers to stay competitive and economically sustainable. However, trust is a challenge that hinders C2C development in China since more than fifty percent of offline customers do not purchase online due to their distrust of the digital platforms (Analysys, 2008) . Some concerns are as follows. First, a large number of counterfeit products were sold on these websites, although efforts of counterfeit product prevention by some C2C websites were made (Fitzpatrick, 2006; Wang, 2009) . Second, some C2C sellers place product pictures from magazines of high quality products but post inferior products. Based on a survey conducted by Sina.com (2009) , more than 70% of users had experienced of buying counterfeit or inferior products. Some feedback suggested there was no point in reporting the fraud to police, since laws were not established until 2009.
In our previous experience of managing VCs and running a consulting firm, VCs can offer an effective way of overcoming trust building for two reasons. First, VCs allow members to obtain the information they look for, and also support from each other. The majority of members can be influenced by VC leaders and members with specialized knowledge or experience in their areas. This is particularly true that "word-of-mouth" marketing can be effective in the C2C e-commerce (iResearch 2007 a; . Second, VCs can be used a medium to facilitate trust building in C2C e-commerce. To support this point, Ba (2001) used game theory to illustrate the effectiveness of a community agent, which can be more effective than an individual agent to provide the continuity of trust building processes. The reason is that a community with a long lifespan could overcome the limitation of an individual agent which might produce fraud or cheat other clients during the last transactions. Companies could go into "bust" without warning that leaders went away with millions and only a minority was caught. Ba (2001) also showed that it costs less to build trust at the community-level than at the individual level.
To take the trust issue forward, we examine trust building in VCs on gaming which have C2C e-commerce services. We also study how our chosen gaming VC affects consumers to obtain information and purchase from VC websites. We focus on identifying and quantifying the relationship between the VCs and C2C e-commerce services and examining the conversion from VC members to C2C buyers. To address relevant issues and theme for Cloud Computing, we use a Cloud gaming virtual community as a case study. We set our hypothesis, send out surveys, analyze data and explain our findings. The paper is organized as follows. Section 2 provides background information about the chosen Cloud gaming. Section 3 presents the related literature for virtual communities and trust. Section 4 explains the four major hypotheses set for this research. Section 5 describes the research methodology, the types of survey questions for four major hypotheses, data collection and data analysis. Section 6 presents discussion topics including data interpretation and limitation of this research. Section 7 describes outlines future direction of this research. Section 8 gives sums up this paper and outlines the future work.
Background information about the Cloud Gaming
As discussed in Section 1, online gaming has a huge market potential and development with rapid increases in revenues and user community year by year. To support millions of users with the real-time support, Cloud Computing has become a popular option to offer multi-tenancy and dynamic scaling of servers with virtual machines. When a virtual machine is in demand, the Cloud can check which server is free of virtual machine and dynamically assign the virtual machines to the players, so that when the resource can be flexibly assigned to ensure that the rate of utilization can be high. This approach is called the resource allocation model which identifies which part of the Cloud needs more demands, and then assigns players to places with less demands.
Although the increase in membership numbers is seen in the online community, trust is a main concern among some participants. Our study can illustrate the significance in this area. While trust is a factor which can be different based on the communities, the culture and the mission of the communities, our work presents the case that online gaming is an aspect of emerging Cloud. In this section, we aim to illustrate why online gaming can attract much attention and has created a platform to develop friendship and business opportunities. Instead of surveying another group of 100 participants with probable different outcomes, we use a walkthrough approach to explain why online gaming has the potential and the market for Cloud Computing.
Relevance of Cloud gaming
There is an increased number of games hosted in the Cloud. The benefits include the consolidation of resources and cost-savings for service providers and the ease of use and accessibility for players (Chang et al., 2012; . These games include Warcraft, which allow the players to choose which virtual servers they can play, and they can also change to different virtual servers for different types of purposes. For example, one virtual server is used as a server for having a mission in progress and other virtual server can be used to train the player's skill and experience to higher levels. The games developed by the East have adopted similar approaches, which include role-play games (RPG) hosted in the service providers' Cloud. The advantages of doing so allow players from different types of network and computing resources to play with each other. Resource allocation and monitoring can be consolidated by the service providers so that the players may get the better services in terms of having less waiting time in queues and less time reaching their destination if the particular virtual servers are in big demands. In this research, we focus on the study of trust in the Cloud gaming community since it is a fast-paced area in Cloud Computing and there are not many studies investigating the trust issue in the Cloud VCs.
A selected Cloud Gaming virtual community
The gaming VC has a website at http://jx3.xoyo.com/ which offers RPG Cloud gaming. Their aim is to foster individual role in one of the ten major clans. The purpose is to train your main character with the improved level of fighting skills, experiences and equipment. Each ten clans have four characters: adult male, adult female, teenage male and teenage female. All the players should aim for completing missions and kill the 'boss' at every major stage of the game. All the players, even they are strangers, can work together to complete their missions. Advanced equipment can be obtained through killing the big boss at each stage, or purchased by the virtual coins in the game, or real money amongst players. For example, if player A planed to obtain advanced equipment for his character, he was a beginner and would like to get them through payment of real money. Player B is a veteran player and has this advanced equipment and offers it for US $1. Both players chatted in the bulletin board system (BBS), or in private conversations in the chat room of the game for price negotiation. The price might come down to US 80 cents, or the seller could offer multiple items for another price such as US $5, and player A would decide. Once they agreed to the deal, player A then paid through a trusted thirdparty vendor such as Taobao (2007) . This completed the C2C payment. See 
Role playing game
The selected Cloud gaming virual community (VC) in this paper is a typical roleplaying game (RPG) that allows each member to select a number of different characters, but a main character can only be used each time. For example, if player A has characters of a sword fighter of the clan A, a witch, and a martial artists (without weapons) of Clan B, he or she can only use one of his VC role each time. When player A is in the game, he or she needs to find out his mission, the equipment required for a successful mission and all types of requirements (such as collection of expected items, or alliance with another Clan, or killing the big boss of each stage). Player A should also learn about how to trade with characters designed by the game and other players who were members in the VC. There are other dialogue boxes in the game allow player A to interact with other players. Player A can also learn special techniques to improve his or her martial arts, which are crucial while fighting off enemies, including the bosses designed for the game, or missions involved with fighting in teams. Figure 2 shows an example that player A has chosen a female teenage fighter rehearing her sword fighting skills. She can power up within one second to demonstrate her special killing techniques.
Missions in the game
As discussed in section 5.1, there are different types of missions to be completed. This can be small tasks such as delivering goods to a particular destination that requires the player to fight off all types of enemies in the process of making deliveries. It can be huge tasks such as fighting and killing off the boss of each stage, which is equivalent of destroying an entire Clan that includes hundreds of highly-skilled "demon fighters". This is why the online purchase and communications (presented in Sections 5.1 and 5.2) play an important role in making trust into actions. While players purchase the tools for the automated playing to enhance their fighting skills and the tools for the enhanced life to make them less vulnerable to death, players have better chances of survival and getting the mission completed. Figure 3 shows a mission in progress which involves fighting off enemies and dialogues with team mates. The player needs to get to a particular destination to confirm that the mission is completed, which is shown in Figure 4 . The benefit of getting missions completed will get the bonus points up, which can be converted to the improvement in the player's skills, fame and experience. 
Other games in demands
There are other online VC games such as Warcraft and Diablo with similar goals and designs. Each member can play different characters, with one at a time. Each member can train up his/her skills, make friends and purchase tools or services to improve his/her abilities, lifespan and fighting experiences. However, there are very few in-depth literature in this study. Additional work is required to narrate the user experience of Warcraft (or Diablo) and make the comparisons with this chosen Cloud gaming VC. Member communities of these two games are growing. The sophisticated levels of technologies used in these games such as the use of Cloud computing can improve the response time, quality of service and the user experience (Rettberg, 2008; Barnett and Archambault, 2010; . The success deliveries of these games can also support the case that gaming is an area for emerging Cloud.
Related literature
This section presents related literature to VCs including gaming communities and C2C e-commerce websites. Fernback and Thompson (1995) recognized the importance of "social relationships" and defined VC as "social relationships forged in cyberspace through repeated contact within a specified boundary of space that is symbolically delineated by topic of interest". Hagel and Armstrong (1997) made distinctions between member-generated contents in VCs and content generated by service providers. Williams and Cothrel (2000) emphasized the common interests and goals as an important aspect of VCs. Lee et al. (2003) define VC as "a virtual community is a cyberspace supported by computer-based information technology, centered upon communication and interaction of participants to generate member-driven contents, resulting in a relationship being built up." This is the closest to the definition in this paper. To sum up with Lee et al. (2003) and other research mentioned in the last paragraph, four common characteristics of a VC are observed:
Definitions of virtual communities
• It exists in cyberspace • It uses information technologies • It is used for communication and interaction around common interests, and most of contents are user-generated • It allows the formation of the social relationship.
There are four categories in VCs identified by Armstrong and Hagel (1996) :
1. Interest communities in which people share an interest or an expertise on a specific topic to communicate with each other 2. Relationship communities in which people with similar experiences get together and establish meaningful relationships 3. Fantasy or gaming communities often refer to online games in which people come together to get fantastic or gaming experiences. 4. Transaction communities focus on transaction needs and where people can get trading information and advice. They can be classified as a business-to-business (B2B) or C2C communities.
Trust in vendors/service providers and trust in virtual communities
Trust has been recognized as a critical success factor in e-commerce presented by Lee and Turban (2001) , Kim et al (2003) and Gefen and Straub (2004) . Mayer et al (1995) define that trust is "the willingness of a party to be vulnerable to the actions of another party based on the expectation that the other will perform a particular action important to the trustor, irrespective of the ability to monitor or control that other party". Trust is multidimensional and ability, integrity and benevolence are the most cited three dimensions of trust (Gefen and Straub, 2004) . Explanations are as follows. Ability is the competencies or the skills that make a trustee to be competent in a specific area. Integrity is the expectation that the trustee will act in accordance with social norms that he/she accepts. Benevolence is that the trustee will care and fulfill the trustor's request.
Two types of trust are identified in the study. Trust in the vendors/service providers and trust between members. Trust in the vendors means that the C2C website (or VC sponsor) can provide quality services and can deliver consumers' demands upon payment. This is the assessment of institutional trust (and not individual trust), which can affect consumers' purchased behaviors (Gefen and Straub, 2004) . Similarly, trust in ability, integrity and benevolence do apply.
Trust between members can be a challenge to affect the prosperity and development of VCs, because many members can be anonymous and do not engage in face-to-face communications directly. Trust is thus a significant issue. Trust can be important in affecting members' behaviors since people can act more proactively when they trust the environment and people around it (Rothaermel and Sugiyama, 2001 ).
There are differences in different types of trust. Trust in online stores (Gefen, 2002) , trust in the online vendor (Gefen et al., 2003 a; 2013 b) or trust in e-commerce (Lee and Turban, 2001) can be seen being different from trust in VCs that can be solely on interpersonal trusts (Ridings et al., 2002 ) -how much you trust the members and leaders in your VCs. It is a general trust towards others and the community and not to a specific person (although this happens, if there are terrible arguments online). People share their knowledge and experiences with other members they never met. This may mean a certain level of trust may exist because the information owner's privacy can be at risk, and the information seekers may be cheated by strangers. The model "antecedents-trustoutcomes" is used to investigate trust (Shankar et al, 2002) . There are several classifications, where Gefen et al. (2003 a; 2013 b) classify the antecedents to trust into four types:
1. Knowledge-based trust, which focuses on trust-building through repeated interactions 2. Cognition-based trust, which focuses on trust building by the first impressions and reputation rather than interactions over a period of time. 3. Institution-based trust, which focuses on relying on an institution or third-party to build trust 4. Personality-based trust, which refers to individual personalities that influence trust building.
These four types are useful to adopt for different situations and cases. Another researcher has a different approach. Zucker (1986) identified three mechanisms to build trust: (1) process-based trust, which has similar definitions in knowledge-based trust; (2) characteristic-based trust, which implies that trust is established based on social similarities, such as ethnicities, families, religions or racial origins; and (3) institutionbased trust. Classifications from Gefen et al. (2003 a; 2013 b) and Zucker (1986) of trust antecedents are relevant to VCs although some revisions are required for adaptations to VCs and their trust building. For instance, members interacting with each other in computer-mediated communications can experience a trust building process similar to the one in the offline environment. When members get more familiar with each other, they can build up trust through interactions and resolving problems (such as killing big boss in the game; providing advice to other members for questions related to their online or offline activities). Similar interests among members can foster trust through activities. We combine two approaches to categorize the antecedents to trusts in VCs into knowledge-based, characteristic-based, institution-based and personality-based with details listed in Section 3. Ridings et al (2002) present a different case that the combined benevolence and integrity dimension can apply in trust in members, since both benevolence and integrity can maintain positive conversations in VCs. Trust in other members can encourage individual participations such as sharing knowledge and experience with others or receiving information from VC. Tung et al. (2001) discover that members with frequent involvements in VCs can be perceived as a greater representation of trust in the website or vendor than those less involved members. Subsequently, Smith (2002) explains that trust between members can create a positive influence that trust between members make others more willing to accept future recommendations from peer recommenders. In other words, the higher the trust between members, the higher the trust in the vendor or supplier with a positive word-of-mouth in the VC.
Research model and hypotheses
We present our hypotheses with their supporting literature and rationale. All hypotheses can be combined to represent different relationships in the different types of trusts, and factors that affect trust in VCs.
Knowledge-based trust antecedent: familiarity
Familiarity is the trust mechanism when members know each other more through interactions and activities and predict others' behaviors based on the information they obtain during their interactions. Familiarity can be used to describe the extent that consumers know about a website or a vendor, in which Gefen et al. (2003 a; 2013 b) explain the positive influence in the trust of the website and vendor. There is a positive relationship between interaction and trust. Rousseau et al (1998) classify several types of trust, and one type is the relational trust as a result of repeated interactions over time. Wallace (1999) found that frequent communications between team members can contribute to trust building, and the initial willingness to show trust can lead to the building of the actual trust. Ridings et al. (2002) point out the perceived responsiveness can positively relate to trust in other members in VCs. In summary of the literature to familiarity, members can get a high extent of accurate information and useful advice due to familiarity, which also reduces uncertainty and builds up trust in the long-term relationships. As a result, 2 related hypotheses are as follows.
H1a Familiarity with other members in a VC can positively influence trust in other members' 'integrity and benevolence'.
H1b Familiarity reduces uncertainty and builds up trust.
Characteristic-based trust antecedent: perceived similarity
Trust can be established based on common characteristics the trustor perceives of the trustee, which includes values, interests, religions and cultures. Perceived similarity offers the trust building mechanism on the common ground. Crosby et al. (1990) study an extensive literature in counseling, communications and psychology that relationship satisfaction is influenced by the similarity amongst individuals. Additionally, marketing researchers identify that shared beliefs and values about goals, policies and behaviors can affect trust significantly (Morgan and Hunt, 1994) . Doney and Cannon (1997) illustrated that similarities between buyers and seller's salesperson can enhance trust and trading due to the common interests and values. The same relationship exists in the online environment. People are inclined to accept recommendations from members who are similar to them (Ziegler and Golbeck, 2007) . In the grouped community with similar interests, people tend to perceive each other positively, which may enhance their trust beliefs (McKnight et al., 1998; . Stewart (2003) demonstrates that perceived similarity between a trusted website and an unknown linked website has positive effects on trusting beliefs about the unknown target in his research on trust transfers on the Internet. His findings can show that trust can transfer through perceived similarity in different people.
Similar interests and goals can encourage trust building among members in VCs. Feng et al (2004) assert that online interpersonal trust can be influenced significantly by empathy accuracy, where the strength of empathy is related to the similarity the trustor identifies with the trustee. This paper focuses on the interests and values within the scope of perceived similarity as VCs are often established based on common interests and values, particularly Cloud-gaming VCs. Two hypotheses are as follows.
H2a
Perceived similarity with other members in a VC positively affect trust in other member's 'integrity and benevolence' H2b Perceived similarity with other members in a VC build up trust
Institution-based trust antecedent: structural assurances
Institution-based trust is a trust building mechanism for trusting and relying on a third-party organization involved in the process of trust and verification (Zucker, 1986) . There are two types of trust, situation normality and structural assurance. Situation normality is a belief that the circumstance is normal and the transaction will be successful It means that people feel assured that everything is in a proper order (Baiser, 1986) . VCs in China are highly similar in this context. In a research on online community users in China, the majority of 468 online communities used bulletin board systems (BBS), forums, instant messenger (IM) and blogs in the use of VCs. Additionally, 75.8% of VC members had the university and college qualifications or above, and approximately 70% spent one to six hours per day in VCs (iResearch, 2006 (iResearch, , 2007 . In a market research conducted by Anastaya (2013) , a consulting firm based in China and UK, results show that 56.2% of VC had the university and college qualifications or above, however, approximately 70% spent four to ten hours a day in VCs such as gaming VCs. Results show the movement in two trends. First, the use of the internet and VCs has reached out more people and it is not just a platform for "education divide" in China. Second, the same percentage of people have spent more time on VCs a day. Situation normality might not have much influence on members; trust, since more people have used the internet and have increased their number of hours per day to create more uncontrolled factors in the use of VCs. Situation normality is excluded in this study.
Structural assurances refer to the beliefs that when contextual conditions such as regulations and guarantees exist in context, success is likely (McKnight et al., 1998; . VCs have their own rules and regulations as a social network. For example, management of the community can have a positive impact on the member's engagement on transactions. In another example, leader's enthusiasm and involvement in community interactions can positively influence trust (Koh and Kim, 2004) . In other words, excellent management in community rules, privacy guarantees and safety assurances provided by a VC can improve the extent of trust in members and VC providers. Members can have better confidence and trust in the website. Thus, hypotheses are as follows. 
Personality-based trust antecedent: trust propensity
Trust propensity is known as disposition to trust, which reflects one's tendency to believe in others (Gefen et al., 2003 a; 2013 b) . Ridings et al. (2002) state that trust propensity is "a general willingness based on extended socialization and life experience to depend on others". Mayer et al. (1995) assert that trust propensity's influence on trust, although it might be more effective when trustor is in the process of familiarizing with the trustee. To support this point, Lu and Zhou (2007) show that trust propensity can influence the initial trust in the website positively in a business-to-consumer (B2C) environment. Ridings et al. (2002) also identify that trust propensity has a positive relationship with trust in members in VCs. Thus, hypotheses are as follows.
H4a. Trust propensity positively affect trust in other members' 'integrity and benevolence'.
H4b. Trust propensity positively affect trust in the website/vendor's integrity. H4b. Trust propensity can positively affect trust in the website/vendor's benevolence.
Summary of hypotheses
Four factors contributing to the trust were identified. Related literature in each factor has been presented, where hypotheses in each factor are identified. Rationale for contributing to the development of hypotheses has been explained. All these hypotheses will be validated through the analysis of the collected data presented in the next section.
Methodology and results
Descriptions in methodology are as follows. First, we demonstrate the use of VC to test our hypotheses. Second, we describe the process involved in the development of the research instrument. Third, we present the instrument validation and refinement process. In the last step, we show and explain the hypothesis testing results. The chosen community is a Cloud gaming VC.
Survey questions
Survey questions were designed and set up based on hypotheses presented in Section 4. This can ensure that relevant question for each hypothesis can be distributed to the target groups of audience, and results and comments received from the surveys could be used for analysis. This section aims to present the list of survey questions and the supporting rationale. The four hypotheses are classified under familiarity (FA), perceived similarity (PS), structural assurances (SA) and trust propensity (TP). Corresponding survey questions are presented in Table 1 . 
Data collection
Three methods were used to collect data from subjects who were members of the community. First, paper questionnaires were distributed to undergraduate and graduate students in a university in Chengdu, China. Second, an online version of the questionnaires was distributed for about four weeks to ensure sufficient data collection. Additionally, an allied to the VC community helped us distribute the online survey to their student members. All these three ways could ensure a sufficient sample size was collected. Out of approximately 800 people we sent out the questionnaires, altogether 120 responded the questionnaires, with 15% of return rate. Only 100 of them answered all the questions and provided useful feedback to our hypotheses, which means 83.33% of valid sample size. Table 2 shows the descriptive information about the dataset. 55% of the respondents were male and 45% were female. The majority (97%) of the respondents were aged between 18 and 35 since the questionnaires were distributed to a university in Chengdu and student members in an allied VC. 98% of them had the education level as university undergraduate or above. Although well-educated young adults were surveyed in this study, they are the main shoppers of C2C websites. Based on the research results, more than 60% of C2C shoppers in China are between 18 and 30 years old. Similarly, more than 60% of Taobao shoppers have undergraduate education and above (iResearch, 2008) . Although 100 is a small sample size comparing to the population of Chinese young adults, our data still shows a good representation of the market research result conducted by iResearch. In terms of membership history on VC, 20% of them were new members with member history of less than six months and 25% of them were senior members over three years. Although the sample had a high percentage of new members, 88% of them showed that they had purchased on Taobao. Taobao (2007) is a popular C2C website like eBay that the most commonly purchased items include clothing and footwear, cosmetics and jewelry, and computers and accessories. All the respondents also required to rate their expected scores before the use of VC and the actual scores after the use of VC, as well as the number of incidents and complaints that damaged their membership experience.
In our study, the top three were computer and accessories, books and clothing and footwear if the participants use Taobao for general purposes and not for gaming. The reason that books were in the list was because the majority of respondents was students. Within computer and accessories, different items were listed. The top list is gaming equipment. It means that students who were on gaming VCs, they traded equipment for real money. They also traded their services, such as playing the game on behalf of the VC members for real money. This phenomenon has become a popular trend amongst students. Details will be presented in Section 5. The second in the list is the purchase of smart phone games. Although young adults still prefer free online games based on our survey results, some of respondents expressed that they also paid for games if they were excellent and their friends were on there. The third in the list is the computer peripheral equipment such as cables, protective covers for smart phones and iPad, USB, memory card, mouse and keyboard, which are important to students' daily life. Table 2 shows the sample demographics with six major categories: gender, age, education, the length of membership history, whether they have purchased online, types of products purchased and equipment purchased the most frequent. While more participants are males, the age distribution shows most of the participants are between 19 and 24, and then between 25 and 30, which correspond to their education level. The length of their membership history varies, and the majority are between 1 to 2 years, or over 3 years, which indicate that participants know this online gaming community fairly well. 88 out of 100 participants had purchased online. Amongst those who had C2C e-commerce experience, equipment on games are the most popular items responded by 84 participants. Services on games means gamers paid someone to play on their behalf which had 4 counts. Amongst 84 participants, 42 said they purchased tools for automated playing the most frequent due to their busy university life, and they used those tools to ensure that their main characters can be in a continuous playing mode. The second choice was tools for the enhanced life, so that their played characters could have more supplies of blood and power and could preserve their lifeline longer.
The data analysis of the collected data
This section presents the data analysis of the collected data. Table 3 shows results for mean scores, standard deviations and p-values for all the items in the hypotheses. Explanations are as follows. The p-value should be below 0.05 to indicate that the results falls into the 95% of confidence interval. In the category for the first hypotheses (FA1 to FA4), the mean values are between 3.50 and 3.90 with a standard deviation (SD) between 0.60 and 0.70, which is an acceptable range. The mean scores in FA1 and FA4 are the lowest amongst all the other categories. This may mean that among 100 valid samples, some participants have varied opinions. The p-values between FA1 and FA4 are low and below 0.05, which means the probability of the null hypotheses (that against the hypotheses) is low. In the category for the second hypothesis (PS1 to PS4), the mean scores are between 3.90 and 4.20 with a smaller range of SD between 0.30 and 0.50. All p-values are low and below 0.05.
In the category for the third hypotheses (SA1 to SA4), the mean scores are between 4.30 and 4.50 with a smaller range of SD between 0.20 and 0.30. This category has the most positive outcomes with the least of SD in this group of 100 participants. The pvalues have the lowest values in all four categories to further support this observation. A likely explanation is that when members establish trust with other members, they find that the ease and the flow of communications are mutual, interactive and effective as indicated by some comments left in the survey. They talk about games and strategies but also their personal life. In the category for the fourth hypotheses (TP1 to TP3), the mean values are between 3.70 and 4.00 with the large range of SD between 0.50 and 1.00. One likely explanation is that some participants fully agree with fourth hypothesis and have rated 5 out of 5. In contrast, some participants take a more conservative approach and rate scores between 3 and 4. In other words, participants have split views about the extent of the positive impacts, although the majority has the positive views about the fourth hypothesis. All these results show that the participants acknowledge the positive values of the fourth hypothesis with varying extents. Table 4 presents the key inputs for comparison. The lead author had a previous consultancy involved with this research, except with a different group of participants. Due to the agreement, details of the work are not enclosed in this paper. However, the mean scores of the previous data can be used as a baseline, which means the target scores for each category in the survey. Baseline from the previous record has been widely adopted. One example is the stock market exchange that the baseline is based on the previous day's trading index values. The p-values for the current and previous data are included in Table 4 . Although the mean of p-values for both current and previous data are below 0.03, the individual pvalues in each item is different. The overall trend is similar in a way that the category between SA1 and SA 4 has the lowest p-values and the category between TP1 and TP3 has highest p-values. In terms of the p-values for the current data, they are 0.05 and below. This means that results supporting hypotheses fall within 95% confidence interval the the probability of the null hypothese are below 5%. Similarly, results of the previous data fall within 95% confidence interval, except value in TP3. The overall trend is that results support the hypotheses due to the low p-values presented. However, additional test or analysis is required to further support this. See Section 6.1 for details.
Data analysis while comparing the current and previous collected data

Discussion
This section presents topics of discussion including the interpretation of the analysis and the limitations of this research.
Advanced statistical analysis: One-Way ANOVA
This section describes the statistical analysis performed by Analysis of Variance (ANOVA), which is a useful method to analyze two sets of data, particularly if these two sets of data involved with two different groups . The data presented in Table 4 meets this criteria, since it includes current data with this group of cohorts and the previous data with another group of cohorts. The One-Way ANOVA is chosen because it was the same survey for two different groups of gamers who do not have huge difference in the culture and the language of communication on the Cloug gaming. Statistical results are computed by STATA 11, which is an statistical package used by researchers, statisticians and industry. The variable "previousdata" is referred to the mean scores of the previous data and the variable "currentdata" is referred as the mean scores of the current data. One-way ANOVA is used to compare the results based on the points of the view offered by "currentdata". The term SS is referred to sums of squared errors, df is referred to degree of freedom, MS is referred as the mean squared errors and F is the result of the F-test. In terms of accuracy measurement, values in SS and MS should be as low as possible to indicate that all the sums of errors are low in values. F-test should have a higher value. This is reflected in the term Prob > F, which corresponds to the p-value of this data analysis (Hull, 2009; Lee et al., 2010) . The p-value should be below 0.05 to indicate that the results falls into the 95% of confidence interval. The low p-value suggests that the probability of getting the null hypothese is low. Rsquared value is to indicate how fit the regression line is. It should be above 0.5 and being as close as to 1 to show that results are consistent and do not have large discrepancies (Lee et al., 2010) . The value of R-squared is 0.8602 to show that result of regression is excellent. Intraclass correlation shows the correlation relationship between the currentdata and previousdata and it should be above 0.5 to show that there are close correlation between two data. The estimated stadandard deviations (SD) for previousdata and currentdata is 0.268 and 0.152 respectively. Both SDs are low to support that the difference between all mean scores are low and fairly consistent. All these results are very positive to support to our four hypotheses. 
Gaming is an emerging aspect of Cloud Computing
Limitations of this research
Limitations of this research are as follows. First, it only collects 100 valid survey results and a greater sample size is preferred, so that results can represent opinions from a larger group of audience. Second, this game is created in China and all the players are Chinese players mainly in mainland China (about 99%). It is only a relevant case study reflecting the gaming VC in China. Third, the data collection took place in Chengdu, a city in South-West China. Even if this study is focused on the Chinese analysis on gaming, surveys in more cities should be undertaken in the forthcoming research.
Future Directions of this research
This section presents future directions of this research to address all the limitations imposed by the current research method.
Transforming trust to friendship and business
This section aims to strengthen the benefits of achieving high extent of trust in the gaming VCs, which includes friendship and business opportunities. In the process of the data collection for this paper, 20 participants provided comments in the opinion boxes that they could make friends through this game and some of them not only met each other but also had their social activities together. They said that they had developed a strong friendship since they had goals and interests in common. Additional five short interviews were taken and the results had the identical feedback. These five participants could provide details about how the gaming VC had changed their life in positive ways and they had good times with friends they met on this gaming website.
The next benefit is the rising business opportunities from the gaming VCs. About 10 participants left the comment boxes that they could sell tools and their services, such as helping other players to train up their skills. Participants declined to be interviewed, although two of them claimed to earn sufficient financial support through their gaming consultancy services but both did not want to reveal further information. While more data and information should be collected through more interviews, the next stage of this research is to identify two groups of players particularly the second type including:
1. Players who have developed a strong friendship in the gaming VCs 2. Players who have developed successful business models in the gaming VCs
Inclusion of another Cloud-based gaming community
A useful alternative is to include another Cloud-based gaming community to identify any similarities and differences between two Cloud-based game communities which include different ethnic groups and cultures of the VCs. The chosen gaming VC is based in China and even more groups of participants are used, it is only reflecting the case studies of Chinese Cloud gaming VC. A western game such as Warcraft is planned to be the case study, since it involves players from different countries. The case study of trust building is highly relevant in a way that can involve with people living in different countries, time zone and culture differences. In this way, differences caused by the culture, different groups of participants and games can be minimized. Since trust building can be a time-consuming process, research methods such as interviews and case studies should be used to help the lead researcher know more about the players in person and understand how they work together as a successful team, as well as how players develop trust building through the activities they have undertaken in both online and offline environments. In this way, aims to investigate the two groups of players identified in Section 7.1 can be achieved.
Risk towards trust-building
According to Sharpe (1990) , there are two types of risks: uncontrolled and controlled risks in all the projects involved. Trust building is exposed to the influence of risks, particularly to what extent that a managed risk can become uncontrolled, and the investigations about how to calculate the uncontrolled risk. All these concerns have to be taken into considerations in dealing with trust building. Trust between people are involved with risk, and thus future development in this area is required. Chang (2014 a) also explains the use of Business Intelligence as a Service to calculate both uncontrolled and controlled risks in the market, which are essential to the market and information security management. Related discussions bout using a model for risk analysis are in the next section.
Deploy another model for data analysis
The current data analysis relies on a tool to get all the statistical results. A good model should be used, so that it can help researchers identify key inputs to be measured and provide more comprehensive interpretations of the outputs. There are a number of models to be studied. Our previous work includes the use of Organizational Sustainability Modeling (OSM), a model developed by Chang (2013) based on the improvement of Capital Asset Pricing Model (CAPM). CAPM neglects the computational competency to analyze the large datasets and also does not address the measurement of risk for Computing or organizations that adopt new technology. The researcher (Chang, 2013) published a number of papers together with his colleagues before obtaining his doctorate 2011 b) . To consolidate this work, several case studies have been presented. The aim is to show that OSM can be used to analyze how organizations adopt Cloud with the investigations about their status of return (improvement in efficiency; profitability; improvement in user satisfaction) and risk (uncontrolled risk and managed risk) 2011 b) . Additional effort has been spent on the development of OSM for mobile customer satisfaction measurement (Chang, 2014 b; 2014 c) , in which the results have been effective for the stakeholders and potential investors to understand the status of return and risk associated with mobile Cloud services.
Organizational Sustainability Modeling (OSM) will be used to analyze the status of return and risk for the future research as follows. First, OSM can calculate the uncontrolled risk, beta, which can largely influence the trust building in progress. Current literature does not address about the uncontrolled risk for trust building. There is a need for a chosen model such as OSM to define what to measure, provide a guideline about the computational process and offer techniques of performing data analysis. Second, OSM also provides a recommendation about the management the controlled risk which is essential to trust and trust building.
Conclusion
Trust is an important issue in the virtual communities (VCs), particularly when there are incidents of frauds, cheats and selling inferior-quality products among members and malicious closing-down of service providers. With the rise of Cloud gaming VCs, purchasing items or services become popular options for players for the improvement of abilities, experiences and lifespan. To further understand this topic, we studied a number of literature. We identified that there were four major unexploited areas in trust, and we therefore carefully set up our four major hypotheses. The survey was the research method and questions were designed based on our hypotheses. We sent out our surveys to university students in Chengdu, China, and collected 100 valid sample size. We presented the mean scores for each category of the four hypotheses and explained the demographics, as well as the likely reasons for large standard deviations and mean scores in some categories of the hypotheses. We presented the results and explained their interpretations. W used one-way ANOVA to compare the current and previous data, as well as their explanations. Results show that there is a high extent of accuracy reflected by the low standard deviations, low mean squared errors and low sum of squared errors.
High R-squared values show that all the data fit to the regression line in the analysis. The low p-value suggests that the probability of getting the null hypothesis is low. Results also support our four hypotheses.
Cloud gaming VCs have become more popular with the rapid rise in the user communities. Trust still remains a main concern in those VCs. To support the case that online gaming is an aspect of emerging Cloud, we provided a walkthrough about how to play the game, how to interact with other members, how to purchase the tools from other members and how such actions could benefit the mission to be completed. Topics such as the role-playing game, mission in the game, transferring trust to friendship and other games in demands have been covered and explained. We also describe the limitations of our research since it is currently focused on China and is on the study of one game. We plan to investigate another game, Warcraft, and study any similarities and differences between two Cloud-based games. We will study the impact of risk towards trust building and use models to analyze their effects. Additionally, some participants left their detailed opinions on comments boxes but declined to be interviewed. We plan to understand how players who have developed a strong friendship in gaming VCs, as well as players who have developed successful business models in gaming VCs in our future research.
